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annealing as though 10 to 13 per cent of manganese were present. It is necessary to perform the annealing in this way before the steel can be drilled at all, even with the best Rex AA drill The same kind of a steel with low carbon of about 0.60 per cent C does not require the low annealing temperature. This is a striking example of the fact that carbon has a marked influence on the annealing temperature in some cases. It no doubt has in all cases but the writer has never seen such marked effect in any other steels.
THE FORMATION OF "BARK" OR DECARBONIZED SURFACE ON PIPE-ANNEALED STEEL.
Several years ago, since the publication of the first edition of this book, the author investigated the cause of this troublesome soft surface and his conclusions were published in the following paper:
THE FORMATION OF WHITE SCALE ON STEEL AND THE SURFACE DECARBONIZATION OF PIPE-ANNEALED STEEL.*
BY CHARLES MORRIS JOHNSON. Received April   ro,   1909.
[Reprinted from the Journal of Industrial and Rnginccrlng Chemistry, Vol. I. No. 7. July, 1909.]
When bars of steel are annealed in pipes, with charcoal, to produce a scale-free, frosted, metallic finish, there is frequently found at the surface of the metal a coarsely crystalline structure H, G, Fig. 24, that is much lower in carbon content than the remainder of the bar. Such steel will not harden iilc-proof on the outside. It is rejected for that reason by makers of twist drills, though this defect be so slight as to require a magnifying glass for its detection.
In pipe-annealing the bars are put in a steel tube that is welded shut at one end. The spaces between the pieces are filled in with wood charcoal. The open end of the pipe is plugged
* From a paper read at the March, 1909, meeting of the Pittsburgh Section of the American Chemical Society.